In-capillary immuno-preconcentration with circulating bio-functionalized magnetic beads for capillary electrophoresis.
This study reports on the conception of magneto-Capillary Electrophoresis (magneto-CE), an approach integrating immuno-capture on circulating bio-functionalized magnetic beads into a unique capillary for preconcentration and electrokinetic separation. This hybrid mode is an evolution of in-capillary magnetic bead-based operation from static cluster format to dynamic configuration where beads are allowed to controllably circulate inside a CE capillary for interaction improvement. To implement the magneto-CE operation, a purpose-made instrument was constructed, allowing visual observation of the movement of the magnetic beads. We applied a new methodological strategy for determination of the amyloid β peptide (Aβ 1-42), which is as an established biomarker for molecular diagnosis of Alzheimer's disease (AD). The methodology is based on magneto-immuno-capture of fluorescently labeled Aβ 1-42 followed by a chemical elution with a basic solution prior to CE separation with laser induced fluorescent (LIF) detection. The superiority of this dynamic configuration of magneto-CE was demonstrated for this target analyte, with sample pretreatment and separation being performed in-capillary without any delay in between and without any waste of pretreated sample, which otherwise would not be the case with offline/batch-wise operation.